Introduction
The prolificacy of the Booroola Merino is well established (Turner, 1978) and individual ewes can have up to 11 ovulations . It has been proposed that a major gene is responsible for the extremes in ovulation rate within the Booroola flock and three putative genotypes, FF (homozygous carriers of the fecundity gene), F+ (heterozygous carriers) and + + (non-carriers) have been proposed, based on maximum ovulation rates of > 5, < 5 and > 3 and < 3 respectively, assessed from repeated observations (Davis, Montgomery, Allison, Kelly & Bray, 1982 ).
An hormonal basis for the increased ovulation rate in the Booroola Merino has not been established. Several lines of evidence point to a role for follicle-stimulating hormone (FSH) in the mechanisms controlling follicular growth and ovulation rate in sheep. These include the effects of hypophysectomy on ovarian follicular populations (Dufour, Cahill & Mauléon, 1979) and of exogenous FSH on ovulation rate (Betteridge, 1981;  Wright, Bondoli, Grammer, Kuzan & Menino, 1981) , and demonstrations that plasma FSH concentrations are elevated before ovulation in sheep with increased ovulation rates induced by supplementation of the diet with lupins (Brien, Baxter, Findlay & Cumming, 1976; Davis, Brien, Cumming & Findlay, 1981;  Knight, Payne & Peterson, 1981) . Also, compensatory ovulation after unilateral ovariectomy is associated with a transient increase in FSH secretion (Findlay & Cumming, 1977) . The inhibin content of the ovaries of Booroola ewes is only one third that of control Merinos (Cummins, O'Shea, Bindon, Lee & Findlay, 1983) , suggesting that peripheral FSH concentrations in Booroola ewes are likely to be higher than in control ewes. However, attempts to establish a relationship between peripheral FSH concentrations and ovulation rate in the adult Booroola Merino during the oestrous cycle have been unsuccessful (Bindon, Findlay & Piper, 1982) , despite earlier observations that prepubertal Booroola ewe lambs have higher peripheral FSH concentrations than do control Merinos (Findlay & Bindon, 1976) . Furthermore, attempts to relate peripheral FSH levels to genetic merit of males, based on dams' ovulation rate, have also been unsuccessful (Findlay & Bindon, 1976; Bindon et al., 1984) .
The failure to observe hormonal correlates of ovulation rate in sheep, including the Booroola Scaramuzzi & Radford, 1983) , can be explained in several ways. Firstly, that methodological problems with the hormone assays, for FSH in particular, prevent an accurate assessment of the levels of biologically active circulating gonadotrophin. Secondly, that the time of the oestrous cycle at which the observations on gonadotrophins were made was inappropriate; and, thirdly, that it is the type of gonadotrophin rather than the amount that influences the number of follicles which ovulate.
The possibility that qualitative as well as quantitative differences in FSH may exist between genotypes was indicated by previous findings of differences in a number of properties of FSH and LH obtained from animals of the two sexes after endocrine manipulations. These differences, in terms of pi (Wide, 1981; Chappel, 1981; Robertson, Foulds & Ellis, 1982) , apparent size (Bogdanove, Campbell & Peckham, 1974; Blum & Gupta, 1980) and circulatory half life (Bogdanove et ai, 1974) (Edey, Ketut-Sutama & Raadsma, 1983) . Pituitary glands were processed as described above.
Pituitary extracts. All subsequent operations were performed at 4°C. Individual pituitaries were minced and homogenized in 10% (w/v) 10 mM-phosphate buffer pH 7-0 containing 0-1% bovine serum albumin using a tissue disperser ( Cheng (1975) was employed with NIH-FSH-S6 as standard and iodinated human FSH as tracer. The within-assay variation, for this study, as assessed from the mean index of precision (Gaddum, 1933) , was 0-053 and the between-assay varia¬ tion was 15-5%. The sensitivity of the assay, defined as the mass of standard/tube giving an ED10, was 1 -7 + 0-2 ng FSH. Previous studies (Cheng, 1975 Leidenberger & Reichert (1972) was employed using iodinated hCG as tracer and NIH-LH-S23 as standard. The within-assay variation as assessed from the index of precision was 0080. The sensitivity of the assay as defined above was 0-6 + 0-2 ng LH. All samples were assayed in the one assay.
Parallelism between logit log-dose transformed response lines was observed between the standard and the 4 pituitary extract pools in each of the above radioreceptor assays.
Radioimmunoassays. Two antisera, against ovine FSH (NIAMDD anti-oFSH-1) and human FSH (59/7, Bremner, Findlay, Lee, de Kretser & Cumming, 1980) , were studied. A 24-h simultaneous addition assay at 4°C with iodinated ovine FSH (AFP5679C) as tracer and NIH-FSH-S6 as standard was used with both antisera. The hormone for tracer was iodinated by the chloramine-T procedure and purified free of iodinated subunits and aggregates by fractionation on a high-resolution gel-filtration column (see Maraña, Suginami, Robertson & Diczfalusy, 1979b) . The sensitivities of the homologous and heterologous assay systems, defined as the mass of standard/tube giving an ED10, were 0-8 + 0-3 ng and 15 + 5 ng FSH respectively. The corresponding within-assay variations as assessed from the mean index of precision, were 0-080 and 0079 respectively, and the between-assay variations were 6-6 and 9-6%, respectively. With the anti-hFSH serum parallelism was observed between logit log-dose transformed response lines of the standard and all 4 pituitary extract pools, while non-parallelism was observed with several pituitary extracts with the anti-oFSH serum. Further details are presented in the 'Results' and Electrofocussing. A microelectrofocussing procedure in sucrose gradients Foulds & Robertson, 1983) was used in the pH range 3-5-10. In brief, an aliquot of each pituitary extract (200 µ and 800 µ from the ewe and ram respectively) was electrofocussed for 20-24 h at 4°C. The column was eluted, the pH profile determined and each fraction was gel filtered to remove sucrose and carrier ampholytes before radioreceptor assay and radioimmunoassay. The reproducibility of the electrofocussing procedure was assessed from the reproducibility of the pi value of a marker protein, bovine haemoglobin (7-51 + Pituitary content of immunoactive FSH Studies on the validity of the ovine FSH radioimmunoassay procedure using an ovine FSH-antiserum showed evidence of non-parallelism between the standard (NIH-0FSH-S6) and 3 of the 4 pituitary pools and a purified ovine FSH preparation (Table 2 ). In contrast, parallelism of these pools with the same standard preparation was observed with a radioimmunoassay using a human FSH antiserum ( FSH radioimmunoassay kit and employing the same ovine FSH antiserum as used in this study, was made at Armidale with a larger sample size (n = 14) of 2-year-old control and Booroola Merino ewes. Significantly (P < 0-01) higher FSH levels, expressed on a per gland and per g wet weight basis, were found in the Booroola ewes.
The content of immunoactive FSH was higher in ewes than rams, irrespective of the antiserum used, and therefore reflected the data using the radioreceptor assay for FSH.
The ratio of pituitary FSH radioreceptor activity : immunoactivity significantly (P < 001) decreased from approximately unity in the Booroola ewe to 0-71 in the control ewe when using the ovine FSH antiserum (Table 2) . Lower ratios (0-49 and 0-29) were found with the corre¬ sponding male genotypes. Similar differences in these ratios were observed between female genotypes with the corresponding 4 animal groups with the human FSH antiserum.
Regression analysis of the pituitary FSH levels of all animal groups by radioreceptor assay and each of the two radioimmunoassays resulted in slope values of the regression line (1-05) being statistically indistinguishable from unity (Text- fig. 1 ). However, the intercept value (012 ± 0-04 mg FSH/g wet wt) of the regression line on the y (radioimmunoassay) axis was significantly greater than zero when using the ovine FSH antiserum, in contrast to that obtained with the human FSH antiserum. This is reflected by the fact that the anti-ovine FSH serum measured significantly (P < 0-05) more immunoreactivity in pituitary extracts of the males than did the assay using anti-human FSH serum ( (Bremner et al., 1980; Bindon et al., 1984) 
